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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject 

compound useful as a raw material for medicines, p_puA 

agrochemicals, etc., by reacting an aldehyde with *^ ^ *LkJ 

hydrogen cyanide at a low reaction rate on the action of 

a microorganism in an aqueous solution, while detecting 

the concentration of the hydrogen cyanide in the 

reaction solution and constantly maintaining the 

concentration of the hydrogen cyanide. 

SOLUTION: This a-hydroxycarboxylic acid or a- jj 

hydroxyamide of formula II (X is amide, carboxyl) is 

produced from the corresponding aldehyde of formula I I 

[R is a (substituted) alkyl, a (substituted) alkenyl, a H 
(substituted) alkoxy, a (substituted) aryl, etc.,] and J£ — Q, — X 

hydrogen cyanide on the action of a microorganism in an 
aqueous medium. Therein, the hydrogen cyanide is 
continuously and/or intermittently supplied to the - - 

reaction solution so as to maintain the concentration of U .Ti- 

the cyanide ions within a constant range of 0.01-300mM, 
and the aldehyde is simultaneously supplied in a ratio of 

0.98-1.05 mole per mole of the hydrogen cyanide. The obtained objective compound is 
industrially important as a raw material for synthesizing various kinds of medicines, 
agrochemicals, etc. 
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i ^iuz^yh^gm&o. 98~i. os^^KDM-em^-r^c 



»K«TIH-«a(2)^*$*l*a"tKP^>g|*fc(*o-tKP^ri/T5K$«Ji-r-6l=» 

$0. 98-1. 05^;b©lt*^ttl&^*Ct*1#at-r**^1(BlcJ:-So-tKP*S/il*fclio 

H - 

I 

R-CHO R-C-X 

I 

OH 

(1) (2) 

[ff#Jl2] £)£;&*(Dv7>;lJf£0. 01mM~300mMlcftft«IS*EliB8<Z>»£8!ll:: 
«fcSa-tKP^>S*fctta-tKP^>T5K0)iSi£aco 

[ff#il3] Sl£^*lcffi^il>r7h>^#S^*il*^l*fcIi2lB3Ka)a^«jlc«|:-6o-tK 
P*vSfc£fdia-tKP*v75RD$£i£& 0 

[2§Bjj<Dl¥$fflfcl5*Bjn 
[0001] 

[^B^(DS1-^M»iT]*^B^I*.«^ICcfc^a-tKP^v^^lia-tKP^vT5KO 
Mii&l^f 3 D jfe^Stt^a-tKP^vKfccfcl/o- tKP4rvT5Ktta^0)E-jft|| 

[0002] 

[ft*©ft«]tt£fcl=«fc£a-fcKP*S/il©^^ 

Vi- K^E^TXPseudomonas) I. PKvj.— K^^"A(Rhodopseudomonas)Sx ZJ'J^/^-r'J^A 
(Corynebacterium) Ms 7*>*r-/*££— (Acinetobacter) I, /^;UX(Bacillus)S, V'fa/^-r'J 
^A(Mycobacteriumu)jg % PK=iy2)7.(Rhodococcus) I % ^■•V>X'f^'(Candida) I s SfiJ^'fT 
(Nocardia)g!|0)${£!$!£;8U<i>:5& (#^¥2-841 98 # % ^3-224496-^. ^3-277292^)./ 
2j;UfV7(Nocardia)IL /^UXCBacillus)!!. ^bfcVx^UOACBrevibacteriunOJls Uyf" 
/^xU ^A(Aureobacterium)JlL ya- K^-^XCPseudomonas) IL ^l-frtfv^y'^— 
(Caseobacter) 7 < /U2jU'tr : f ! -X(Alcaligenes) I. 7v^h/^$- (Acinetobacter) JUL X>"fP 
t^Z— (Enterobacter)IL 7— XP/\*^^~ (Arthrobacter)!!, Xvi'Jv7(Escherichia) Jg. 5^ 
P3^*X(Micrococcus) flL XhU^hT-f-bXCStreptomyces^M. '777K/^T ,, J r >A 
(Flavobacterium)JIv 7XP^-}"7 > (Aeromonas) IL HlZt^i- (Mycoplana) JS. -feJUP^-fX 
(Cellulomonas)JI, x;Ut*-7(Erwinia) ®, 3^>fV ^(Candida) I, / ^x'Jv^A 
(Bacteridium) M> 7X^;U^;UX(Aspergills)Jl, ^-v'J^ACPenicillium) Ji, n^'J^^X 
(Cochliobolus)IL 7lf U ^ A(Fusarium)IL PKvj.— K'E-J-XCRhodopseudomonasJJg, PKPy* 
X(Rhodococcus) 1. I3U^^xlJ^A(Corynebacterium) i % S^P/^rU^A 
(Microbacterium)IL ^^A/^xU ^A(0bsumbacterium)I| v P* ;UK±(Gordona) iM<D$t± 
fl9£ffll*&££ (#^¥4-99495 ^\ fe}4-99496 p|4-99497 (^4-218385-^. |5]5-95795 
1^5-21987 05-1921 89#. |5]6-237789^- % 06-284899^-. ^7-213296#3$)&£ > ft<&|£> 

[0003]-^^±^|Z^a-tKP^vT£K(Di{iilC|iLTIi. P Kn^X(Rhodococcus) 
1^ P'J^/^T'J^ACCorynebacterium) Jg N ya- K : E^X(Pseudomonas) Jg, 7— 
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\J — (Arthrobacter)S. JBjp'jy^X(Alcaligenes) B« /^;UX(Bac^S. /^f'Jv^A 

(Bacteridium) I s 5-j7^^/>bX(Mici-ococcus) 1L ^UfcV*<7^y^sPrevibacterium)jiL /^JJU 
7V7(Nocardia)gl|<D$fc±!$l£flH^;&;£ ( ftB ¥4-22259 1 # % (B]5-1 921 89-^-. fe]7-21 3296^- 

[0004] 

B6W#»fcUfc?£«BaJLfrUB*teLTa-fcKP*S/=W 

^*filt**©o-tKP^i/»*fcl4o-tKP^i/T5K<DiiJt3&«»<<j:*i:fi*6a«3&«fiT 
U »cttfiJ6j&«BfTLfc<fc*BBtf*ofc. 

[0005] 

[BH*»*«fcto(0¥S3*IBB#&li.c*i&©BHjfii$*#^<B*W5S*fTofce 
»^&»JC«a-tKP^$/B*fcl*o-tKP^>75K*BJa-r*lzBL,fi(E?g[*(DS/7> 

;lJtO)a-tKP^v^*fc(ia-tKP^vT5K^iS^^14T'#^^^T^C«!:^m^aJL 
*f§B-fllcHJitLfc„ 

[0006]-r^tP*»s *&Bltt\ «^0ftffllrJ;y*ttji«:tt>t?, TK-«5t(1 )-e*£*l&7 
;UTtK^WBA^»l£«Tffi-»a(2)r^n*a-tKP^i/B*f=l±o-tKP4rS/75 
K£B&-f SdBU SJSj**©*>7>BJS*ttffiLT, KEJ£?S*^S(&?S4»©$/7>B££ 

lco#7;uxtK*o. 98-1. 05*)\,<Dtkmv&&-?Z>zt&mttZ>®L±mz&Z>a-t£n 
l*o - 1 Kp* v75 K® & , £5 B <h«& © Tffc* . 

H 



R-CHO R-C-X 

I 

OH 

(1) (2) 



Est*, Ri*«£*f::l*B1I&©7;MrVUS, g&£fc(i&«&©7;u^-;u*. S&£7ili8§ 
li©y^a7;^^is B»f:fcteB«&©7;u=i**>*» m&£fcli&B&©7U-;i/S, 
a^fcl**M^©TU->iU^va. S^*fcli^Mm©ISlD*fcli^ll?PlSm^*. fc£ 
o*xii7$KS£fdirt;u*'*v;u*£a^o ] 

[0007] 

[^BJ©IIS£©^S]S^^4 I ©vT>;lJtlivT>^>^>^-.^n^**X^itfe^tN 
tt#*ft^XH2>-9— ftac^yttm-r^CtA^So Kfcfc *©i/7>B«l*-j£iBH* il 
3L0. 01mM~300mlVU$?£L<liO. 1 -1 OOmM, «fcy»*L<l*1 ~50mMT*fcy % BB 

7>;lSI*ffK«!:v7>'r^->©^H-©;sJt^Si*«o £bl::. WBi^jUco^U-rtK* 
0. 98~1. 05^k $?£L<l*0. 99-1. 03 : E)l,<Dt£mV!x.fe}&tp^&&?Z> 0 £|£©S*§ 
IS^T:iiT;Uf r tK©«^±y).^IC { fcy#Kf£l^^LTSlS^*©7;U^tK; , iJt^ 

[0008]SJ^^*©v7>;BJt©^ai^vTW^>^>+l--lc^yfT5^lcli % v7>-b> 
*-©#«^fil^cto,SJ6B*7KttBi*fcJ:y#R^4Ctlz«kyi/7>*>^-©#**# 

f5Bt»«Lfc^X4>©*»*^BS$tttB"r*Ci:lcJ:oTff5ct35^#*. 

P^>B*fctt75K$4rt«B***«Ky,1#lcK«$*LJEj:i^ 
[00l0]7;U7 J tK<tW^y^^a-tKP4rv^^«tg*^^-r^^^<!:Lrii, 

K^X(Pseudomonas) I, 7;i>^yy*X(Alcaligenes)X(Pseudomonas) Jg, TllWf 
*X(A!caligenes) B« 7v^hA*^$- (Acinetobacter) §L *-tr3j"/*$$— (Caseobacter) JS. P'J 

<0-r , JO AS(Corynebacterium) M> ^bfcV^^y6A(Brevibacterium)Jg % -/2UUfV7 
(Nocardia)JS. PK3y*>X(Rhodococcus) Jg, =i%K-f(Gordona) Ji. 7"XP/^$- 
(Arthrobacter)jg> /t?;UX(Bacillus)B« Jr— [sit'tyr 1 ) ^A(Aureobacterium)jg, X>rP/*£ 
£— (Enterobacter)JIL Xvx'J v7(Escherichia) 52 P =3 ^^Micrococcus) B« XhU^hT 
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^'-tzX(Streptomyces^^ : 77t</'\^U r t'A(Flavobacterium)M> Tj^fct-^XtAeromonas) JI, 
T^^WMycopla^fe, -tl^P^XtCellulomonas)^, XJUtf^r(Ervvinia) JI, 3^>tV 
^(Candida) S, /^xVv^A(Bacteridium) Ms TT^I^UXtAspergillus) I. ^— v'J^7A 
(Penicillium) M, P^U* ^7*(Cochliobolus)Jl, 71f U^A(Fusarium)JIfc<*:tf PKva.— Kit 
X(Rhodopseudomonas)B^l0)$i[£ ! $l#fc'5>o 

[001 1 mwmzit.m^ mTow±^mf^zt^v^o ya-Kw SP . BC13-2 

(0X^^331 9-^-), fej BC15-2 (^XP^|g3320^) . m SK 13(^X^^^3325 

|H] SK31($fcXPSl?mi1310-S§-h 1*1 SK87(0X^M^mi1311 ^.va-K^tX » 
*-tt>£(synxanta) IAM 12356, 7)^)^7, sp. BC12-2 (0Xflf Mfftgl 1 263 -^), |s| BC20 
(0Xffill?mi1264 |Hl BC35-2 ($tXffi^m3318-^) , 7v*h/ sp. BC9-2 
(0XW^m33l'7^-)^4z>J-/ sp. BC4(mXW^^H3316^-), |5|BC23(0XPB^ 
H11261 -^pM^/n^'J^A — h'JP^-r^XCnitrilophilus) ATCC 21419, :?Ut: /^f'J^A 
7-fe5 1| J:bA(acetylicum) IAM 1790 , ^bt'/^x'J^A 'MU/t^Athelvolum) ATCC11822 , / 

sp. N-775(^XWM^B4447-§-), /13)\,t<(7 TXxP-T^XCasteroides) IFO 
3384 , /2i;UtV7 ^j;U*Lx7(calcarea) KCCA0191 , yh)l9<<7 t'Wn^f^X 
(polychromogenes) IFM 19, PKP'^X sp. SK70 ($fcXBJBl?|£l 1304 ^), m SK92 (®fcXffi#; 
l?fg3324-§-), m HR11 (^XifB^H 11306 ^), PKp^X PK?P^X(rhodochrous) ATCC 
12674, |^ ATCC 19140 % M ATCC 33258 , DfziyjiX XV7.P*°'M(erythropolis) IFM 155, fs\ 
IFO 12320, m IFO 12538, |5] IFO 12540, PJUKt t^Xtterrae) MA-1 (FERM BP-4535), 7~ 
*P/\^7$- sp. SK1 03(^X9^^1 1300 •^•) % |h) HR1 (^XgfM^j|3323^-) , |^l HR4(^ 
X^a^Hl1302 ^),7-XP/W- ^v^>X(oxydans) IFO 12138 , /^JlX+f-y^J 
X(subtilis) ATCC 21697 , 'J^— ?:t;U5X(licheniformis) IFO 12197 , *1i=r 

■J^Adnegaterium) ATCC 25833 , if— b^/^^'J^A J rX$-tz' 1 ? A(testaceum) IAM 1561, X 
>fn/W- sp. SK12 («XP&^3322#K Xvx'JvT n'J(coli) IFO 3301 , S^PPy* 
X yUT'^XOuteus) ATCC 383 , 5^PPy;frX AU7>X(varians)IAM 1099, 5^PPy*lX P-tz 
^7X(roseus) IFO 3768 , Xhb^h^izXyU-fe^X(griseus) IFO 3355, ^^/^t'JOA sp. 
SK150(^XgfS^mi1645 ^TfC/^x'J^A ^^>y-tz>X(flavescens) ATCC 8315, T 
IPttX /\°>^^^(punctata) IFO 13288, V-fP^t v^U^dimorpha) ATCC 4297, -fe7U 
□ ttX ^=(fimi) IAM 12107, XJUbf ~ 7 / MUtfP^(herbicola) IFO 12686 t$£lfi%~>r>T<(if 
i>^>f— (guilliermondii) IFO 0566 „ ±&W&fyltttl?hmW&fflZ&m£*LTl* 

[001 2]-^, 7;U^tKtWKJ:y »JS«a- tKP^S/TSK^filt-r-S^*^ 

tLTIi, Ph>;*Xl, p'J*/ WJ^AJg, vj.-Kit-Xg, 7-XP/ W-JS, 7;u*U 

<f*Xjg, /\7;U7JS, / WJv^AJI, S^pp^XJS, ^Ut'/^f'J^AIfc^/^JI/f 

[0013]a<*WlCli, 0IJ;Ll£, JsJtT<D0^^^lf-5Zt*^-i>o nKPyrtX sp. HT40-6 
(FERM BP-5231), PRP'^X PK^P't'X ATCC 33278 , Ph^7*X XUXP/K'JX IFO 
12320, P'J^/^x'J^A -Way^X ATCC 21419 , ya-h*m sp. SK87 (flilf 
Hl1311-§-),7-XP/W- sp. HR1 (^XW^m3323#)fcJ:t;7;U* , J<f^Xsp. BC16-2 

[001 4]*f6Wfl)-lfta ( 1 ) r*&fv&7;i/xfc Kli, , R#, §&£*:li&«&(D7;Mr 

, S&£fdi&S&tf>7;u>r-;u», tt&£fcii&S&(Dv£P7;u*;u», S&£tdi 
£iH&<z>7;up*v*, s&3tf-ii&s&0>7U-;i^, S&£fc{*8ss&07U-;u;i-*v 

xtK^#^A<Sf5«t<Dfc^^lia-tKP^v-U;u^lt¥^-rSta)T*fe-5o 
[001 5]1g§fmS£LTIi, WBBK^LTS*, ft*. «EJt©'>ft<tt-«**t?*©3&<*lf 
Wfe&tLxte. mx.it. 7;u*;u», 7;UP*V«, 7v;u», 7U-;u*, 7'J- 

[001 6]m<*Wlcli, 7^xtK<!:LTIi, 0iJ*.l£, 7-tzh7;Ux tK, ^pe*>7;uxth\ n- 
^;U7;UxtK, n-^>^U7;UirtK, n-^v;U7;UxtK, n-'N^;UT;u^tK, p- 
tKP+v-a, o-S/^;^Ptr*->7ibxtK, 7^Pb^>, ^7^ , J;U7;U7 J tK, 2-^P 

P7-feh7;uxtK, 3- wu^-^Ptf^>7;u-TfcK, 2-7i-;u7;u^tK, ^t-iic^b 

xtK, 2-t°'Jv>7;U7 J tK, 2-t°P-;U7;UT J tK, 2-7;U7JUxtK, 2-«^;u7;u-r 
7Xb*'J^«!:a)v7>'(b^lt^ffl-r*C<!:^-e#* <) 
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^T?fcy.^PMl*SfS^*IC1~1000mM(D®Hl:^l^o 

tfT*$Z>(DX\ ^^SOfc^^-bSlblS^-rL-r^toT^fijlz^Stt^a-tKP+vK 
*fc(ia-tKP+vT5K^#^)-<i:^'e^^o 

[0021 ]J5JE^*©i/7 7 >Sgfc«fct;7;UTrtK©ttl&*ttffirlBLfctfcy'Cfc-5o Sff 
6«fe£&0£fflfil£. &iiSft£L-co. 001-5. o«a%ffl^ST?fe§oSJS;SSli,ffi^, 
M~50°C. Jf*L<l*5~30°CT*fc^o fl^«7;U7 s fcK©*ttiittlC»«$M¥£ 
fi<VL</h$l*Jtft£f&« RfBjS+lwO. 1~5. OM%<DTriton X-100. Tween BO^tOMS 

[0022]#&Jh.fca-fcKP*$/»*fctta-fcKP 
[0023] 

tt&*K M£3CmcLfco COjft+I^UK^" T7lMA-ltJOD 630 =4. 2^i>«fc5l= 
e;^Lfc 0 JI*4<Dv7>'fbV-^7K^;^<!:^>X7;UT r tK^ : E;UJ±^1 . 00:0. 98lZfc3J;5l= 
ib$fcHiPLT#*&Lfc 0 $/7W*>ttaj»lc«fcyj5(6j8[it>©S/7W*>»«*ttmL, v7> 

-f^">ttaiSSa)m*A<-220mV' 224mVI^^J;3ICvTXbV— **»?8((D0H&a£1M 

^PLfco -£>i§£. SC5^*OvT>;l^tt. 20mM~22mM|Zf)J^^ o Jg-f££22B#RI|fr 
ofcfe* ^>X7^ftK©tt^±ft, S'7><b7-**&&<D&|&££(tfco £(&£30B#|BJ 

ft^tc'&0)fcfcmm&m-WZ7r;? o 

[0025]||J6^j2~6|ias«1JwfcL^TJ^8(DS/7><bV-^*}S»^>XT;UT s tK^;Utt 
^^>ia-1 lc^J;5lcM9J^LT#t$&Lfc]ilHl4IIWJl t^^CD^^^Tofeo K 
JS£30l$iafTofc&a>J5l£ISS£S- 1 1C^ 0 

[oo26]n»j7n»ji icfci>rv7>^bv-^7K^<7)ft^yicw^fflL\ nmt^>x 

7;uirfcK£^uj££i. oo:i. 00ic^«fc5lcitWJ^LfcJilH(ill»Ji<i:l^^<Z)^$fT 

Jfl499. 0%ee^feoyco^Lfc'<>X7;U^tKS^a)R-^>x;UK(Dl|X$f497. 8%^ 

[OO27]||i&0j8£J&t§IC2OmMy^|I»$(pH8. 5)£tt&*K ;£J££1 0°C(CUc o -tf^ 
t^lCPKu^X sp.HT40-6ft£OD 630 =4. 2lC^J:5lC^;lLfco mftO^XT frTtF 

^*|ciP^T30mM^jg^frO^.ll^(DW^^>X7;U J ftK^ : E;Utb^1. 00:1. 0 
2lCfc*<fc9lcJt*flJ»LT#teLfc.S/7:/^ 

tttilU v7W*>&m3§<Dai7J#-145mV 1 50mVIC^J:5lce/7>1bV-^7K^ 

jftO)«l&a^«IJ»Lfc. dO)i§£. J5J£&*0>v7>;lJtl*, 18mM~20mM|CflJ®]£;h,& o 
SI^^66B#^ffofcm©SJS^7^4 ] ©T>x;U75K;lSli33%T*fey,S-T>x^ 

<D7fc^J£ii77%ee^fcofcof£ii£L^^ 

[0028]J±^JlSJSSICSM^-h , J'7A^100mM#t;50mMy^ilffi;^(pH8. 0)£ 
tfc&*K ;£j££30°ClcL/c o Z<D;^*l^=f;uK^- f7lMA-1^OD 630 =4. 2<>:^J;3lC 

mmuz 0 mn<oiy7>ity-^m^t^>X7 )u^f iz^^tti^ . oo-.o. 971^^^^ 
it*iH«iLrtti&Lfc. ^^-f^ttUJSicfcyjRjejft+to^w^as^aiL. v7> 

-f*>&aJ3§tf>£ii;tl#-220mV 224mVl^ e j:^J;5lcv7>'(bV-y7Kit^a)#t|A 4 ^ J 
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[DO29]ikR^j2H:«0i|ilctei^Tlg»a)i/7><bv-y7KiS*^>X7;u : rtK^;uttA< 
1. 00:1. 06lcft*J:9lcCTtt»UrttlftLfctt^tt*lfc«1tB*la)l»ft*fr3fc.K(6* 
30^Kffofc^OSfS^m^-1lc^-ro 
[0030] 
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9.9 
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98.5 
98.5 


99.9 
99.7 
97.7 
96.7 
94.6 
93.7 


94.7 
95.6 
94.3 
94.3 
93.2 
92.3 
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LOO 
LOO 


0.97 
1.06 


6.0 
9.3 


93.0 
98.7 


99.9 
91.0 


93.9 
89.8 



[0031] 

p^S/zihU;u$SJ£«ct>Ei:LlwESa-tKP+i/K*f=lio-tKP^i/7 r 5K^i|X^K 
3ft-e#«, o-tKP^>H*fcr*o-tKP*^75K©ii«««)-CfT<iSJ£:a«^fiT 
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